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Background: Odontogenic keratocyst (OKC) is an odontogenic developmental cyst that presents distinct clinical 
behavior. This lesion has been described as dental cysts with keratinization since the 1930s, however the term 
“OKC” was established in 1956. This study aims to determine the frequency and features of OKC in children aged 
0 to 14 years in an oral pathology service in Brazil.
Material and Methods: A retrospective study was performed to review cases of OKC in children diagnosed be-
tween 1986 and 2017. Clinical data were evaluated from medical records (gender, race, age, anatomical location, 
treatment, radiographic findings and follow-up).
Results: Ninety-seven cases of OKC were diagnosed in a 31-year-period in all age groups and 10 were found in 
children (10.3%). Age ranged from 2 to 14 years (mean age=10.5±3.5), with 8 males and 2 females. The most fre-
quent location was the anterior region of the mandible (n=4). Patients were predominantly asymptomatic. More-
over, in two children, clinical findings of Gorlin-Goltz Syndrome were observed. The most commonly used treat-
ment was enucleation followed by curettage. In all cases of Gorlin-Goltz Syndrome were observed recurrences 
and occurrence of new keratocysts.
Conclusion: Although uncommon in pediatric patients, OKC should be considered a differential diagnosis in cases 
of osteolytic lesions in gnathic bones. Thus, the periodic assessment of children by dentists and pediatricians is 
essential to get a correct diagnosis and early treatment to avoid greater mutilation of these patients.
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Introduction
Since the 1930s, researchers have noted keratinization 
in dental cysts. However, the use of the term “odonto-
genic keratocyst” was first suggested by Philipsen for 
all odontogenic cysts that presented keratinization in 
the epithelium (1). Odontogenic keratocyst (OKC) is a 
benign intraosseous cystic lesion of the gnathic bones 
which probably originates from the remnants of the 
dental lamina (2,3). In 2005, the classification of Tu-
mors of the Head and Neck of the World Health Or-
ganization (WHO) classified this lesion as a neoplasm 
derived from the odontogenic epithelium, naming it as a 
Keratocyst Odontogenic Tumor (2-5). However, the re-
cent WHO classification had gone back and reclassified 
this lesion as an odontogenic cyst.
This lesion has a slight preference for the male gender, 
occurring mainly between the second and fourth de-
cades of life, usually affecting the posterior region of 
the mandible and ascending branch. At the imaging ex-
amination, it presents as a radiolucent lesion, unilocular 
or multilocular, well delimited, that may or may not be 
associated with an unerupted tooth. The diagnosis of 
OKC may only be obtained by biopsy and histopatho-
logical analysis. It is characterized by a stratified para-
keratinized epithelium lining, typically thin and uni-
form thickness, free of inflammation, and presence of 
corrugated layer keratin. The basal layer is cuboidal or 
columnar with palisading (2-7). Treatment may be con-
servative or aggressive, but with lesions involving per-
manent non-erupted teeth in children and adolescents a 
less mutilating approach is recommended (3,7,8). 
Most OKC appears as an isolated solitary lesion. How-
ever, this cyst may be associated with Nevoid Basal Cell 
Carcinoma Syndrome (NBCCS), or Gorlin-Goltz Syn-
drome, which is a rare autosomal dominant syndrome 
characterized primarily by multiple/recurrent OKC 
(present in at least 75% of patients), basal cell carcinomas 
and other clinical findings which usually appear during 
puberty or even during the first decade of life (5,9,10).
The incidence of OKC is uncommon in patients from 
zero to 14 years, and few studies in literature have re-
ported cases in non-syndromic children (11-16). Based 
on that, the aim of this retrospective study was to re-
view cases of OKC in children that attended an oral 
diagnostic center in Brazilian Northeast between 1986 
and 2017 and to evaluate the presentation, radiological 
findings, and outcomes. 
Material and Methods
The files and histological material retrieved from the 
Oral Pathology Service archive of UFRN were re-
viewed. Data from patients with OKC were obtained 
over a 31-year-period (1986-2017). Cases of OKC were 
selected in children aged zero to 14 years. This retro-
spective study was approved by the Local Research 
Ethics Committee (protocol No. 1.768.092).
A total of 1,060 cases of patients aged ≤ 14 years were an-
alyzed. Data such as gender, race, age, anatomical loca-
tion, treatment, radiographic findings, recurrence and his-
topathological diagnosis were compiled for all cases from 
the clinical data sent together with the biopsy records.
Results
There were 97 cases of OKC during the period stud-
ied; of these, 10 cases (10.3%) occurred in children 
less than 14 years (mean age=10.5±3.5) and were reas-
sessed for the present study. Based on the population 
of children diagnosed with oral and maxillofacial le-
sions (n=1060), the prevalence of OKC was 0.95% and 
the clinical findings of Gorlin-Goltz Syndrome were 
approximately 0.2%. The cases were more common in 
males with the male:female ratio of 4:1. The most fre-
quent location was the anterior region of the mandible 
with mandible:maxilla ratio of 2.3:1 (Table 1).
Case Age (years) Gender/ Skin color Anatomical site
1 2 Male/White Mandible (Ant)
2 9 Male/White Mandible (Ant)
3 9 Female/Black Maxilla (Ant)
4 10 Male/White Mandible (Post)
5 10 Female/Black Mandible (Ant)
6 11 Male/White Mandible (Post)
7 12 Male/White Mandible (Post)
8 13 Male/White Maxilla (Ant)
9 14 Male/White Maxilla (Post)
10 14 Male/White Mandible (Ant)
Ant= Anterior; Post= Posterior
Table 1: Characteristics of odontogenic keratocysts in pediatric pa-
tients diagnosed in 31 years in a referral service in oral and maxil-
lofacial diagnosis.
The lesions were radiographically well delimited and 
mainly unilocular (n=8). The lesions were asymptomatic 
in 7 cases and the size of cysts varied between 2 and 9 
cm. The main diagnostic hypothesis was dentigerous cyst 
and most of the lesions were associated with impacted 
teeth, primarily canine teeth (n=4). Most patients were 
treated with enucleation and curettage (n=5) (Table 2).
In two patients (Cases: #5 and #10), besides the diag-
nosis of OKC, it was observed clinical features sug-
gestive of Gorlin-Goltz Syndrome (also called nevoid 
basal cell carcinoma syndrome), such as hypertelorism, 
mandibular prognathism, mental retardation and stra-
bismus. Due to lack of financial resources in the public 
health service, it was not possible to confirm mutations 
on patched gene (PTCH), which is a tumor suppressor 
gene, located on chromosome 9q22.3-q31. It is impor-
tant to emphasize that post-treatment OKC recurrences 
reported in the present study were found in the two 
patients with signs of Gorlin-Goltz Syndrome. The pa-
tients presented a second OKC 4-6 years after first diag-
nosis in the posterior region of the mandible associated 
with third molar.
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Discussion
Of all odontogenic cysts, OKC represents about 6 to 
25.7% and appears to be more frequent in males with a 
peak incidence of 20-30 years of age. This lesion deserves 
differential considerations due to its clinical presenta-
tion, since it presents invasive-infiltrative growth, ex-
panding in great proportions, causing considerable bone 
destruction usually before any symptoms (5,8,17-19).
Patients with Gorlin-Goltz Syndrome present several 
clinical presentations that may aid in the diagnosis. 
Some sets of diagnostic criteria were proposed, but 
the criteria of Kimonis et al. (20) seems to be the most 
pertinent, being composed of six major criteria and six 
minor ones. Patients with more than two basal cell car-
cinomas, presenting OKC in the gnathic bones histolog-
ically diagnosed and bilamellar calcification of the falx 
cerebri are some of the major criteria, while congenital 
malformations, such as cleft lip or palate, frontal boss-
ing, “coarse face”, moderate or severe hypertelorism, 
are some of the minor criteria. In two patients of our 
study presented features suggestive of Gorlin-Goltz 
Syndrome, such as hypertelorism, mandibular progna-
thism and histological diagnosis of OKC. These clinical 
characteristics found in our patients, in addition to the 
recurrences they presented, may be indicative they have 
Gorlin-Goltz Syndrome.
In the present study, ten children diagnosed with OKC 
were found to be up to 14 years of age, representing 
10.3% of all OKC. In addition, less than 1% of all max-
illofacial lesions diagnosed in these patients during the 
period studied, with two cases associated with clinical 
features of Gorlin-Goltz Syndrome. This fact corrobo-
rates with the literature, which points out this lesion as 
extremely rare in pediatric patients (8,11,12,16).
The presentation of multiple OKC or associated with 
other lesions is very rare in non-syndromic patients. 
However, Arcuri et al. (16) reported an unusual case 
of OKC which presented simultaneously with a pleo-
morphic adenoma on the palate of an 11-year-old male 
patient. In addition, Ozkan et al. (13) described a case 
of a 12-year-old non-syndromic female patient who pre-
sented multiple OKC in multiple regions of the man-
dible and maxilla. This author described that treatment 
consisted of enucleation of the lesion of the anterior re-
gion combined with marsupialization of the extensive 
lesions in order to avoid bone fractures or impairment 
of important anatomical structures.
In gnathic bones OKC has a diverse incidence, with 
posterior region of the mandible being the most affected 
site (2,13,15,16). However, in our study anterior region 
of the mandible was the most common anatomic site 







1 Well-defined, unilocu-lar and radiolucent Pain 2,0cm Ameloblastoma
Enucleation and 
curettage Absent
2 Well-defined, unilocu-lar and radiolucent Asy 2,5cm
Dentigerous Cyst as-
sociated with 43 tooth
Enucleation and 
curettage Absent
3 Well-defined, unilocu-lar and radiolucent Asy 5,0cm
Dentigerous Cyst as-





4 Well-defined, unilocu-lar and radiolucent Asy 3,0cm
Dentigerous Cyst as-
sociated with 37 tooth Enucleation Absent
5* Well-defined, unilocu-lar and radiolucent Swelling 8,0cm
Dentigerous Cyst as-




1 recurrence 2 
years later
6 Well-defined, multiloc-ular and radiolucent Asy 3,0 cm
Ameloblastomaas-




7 Well-defined, unilocu-lar and radiolucent Asy 4,0cm
Dentigerous Cyst 




8 Well-defined, unilocu-lar and radiolucent Asy 4,0cm
Dentigerous Cyst as-
sociated with 13 tooth Enucleation Absent
9 Well-defined, unilocu-lar and radiolucent Asy 9,0cm
Dentigerous Cyst as-










1 recurrence 2 
years later
*Patients that presented features suggestive of Gorlin-Goltz Syndrome. Asy= Asymptomatic.
Table 2: Clinical and radiographic findings of odontogenic keratocysts in pediatric patients diagnosed in 31 years in a referral service in oral 
and maxillofacial diagnosis.
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followed by posterior region of the mandible and ante-
rior region of maxilla.
The most common symptomatology reported in OKC 
consists of swelling and pain, although in most cases it 
is asymptomatic in early stages. Radiographically, this 
lesion presents unilateral or multilocular radiolucency, 
occasionally expansive (7,15). In our study, lesions were 
asymptomatic and presented unilocular radiolucent le-
sions similar to those reported in the literature (2,14-16).
In general, the recurrence rate of OKC is variable, from 
5 to 70%. Several theories have been raised regarding 
the cause of lesion recurrence, which include the in-
complete removal of the original cystic lining, growth 
of daughter cells present in the cystic capsule or odon-
togenic remnants that were left after surgery (2,3). In 
addition, the mutation in the patched gene present in the 
Gorlin-Goltz Syndrome predisposes the recurrence and 
multiple cysts and tumors in the affected patients.
In the study conducted by Zecha et al. (7), it was as-
sessed the recurrence rate in 68 patients with non-
syndromic OKC in a 34-year-period. The patients in 
this study were submitted to two conservative surgical 
treatments: enucleation and marsupialization. These au-
thors observed that out of 54 patients who underwent 
enucleation, 12 presented recurrence, corresponding to 
20.7%, while four out of ten patients who underwent 
marsupialization, had recurrences, corresponding to 
40%, showing a higher rate of relapse of these two treat-
ments. Cunha et al. (3) evaluated the aspects associated 
with recurrence of non-syndromic OKC, and out of 24 
patients previously treated with enucleation followed by 
peripheral osteotomy, eight patients developed recur-
rent lesions in a follow-up period of two years, repre-
senting a 33% rate of relapse.
The recurrence of these lesions in children has not been 
well documented; however, Hyun et al. (2) reported 
a case of recurrent OKC in a 7-year-old male patient 
who presented a lesion in the right mandibular body. 
The initial treatment recommended by these authors 
was marsupialization, followed by curettage, and only 
after relapse of the lesion a complete enucleation was 
performed. In general, recurrences are not commonly 
described in pediatric non-syndromic patients.
Therefore, it must be emphasized that the stage of devel-
opment and eruption of the tooth need to be considered 
for the therapeutic planning of pediatric patients (20). 
Infants with permanent, non-erupted teeth need a more 
conservative surgical treatment whenever it is possible 
(2). In the present study, none of the non-syndromic pe-
diatric patients (n=8) presented recurrence after conser-
vative treatment in long follow-up. A follow-up for a long 
period is necessary to prevent recurrent lesions from 
being diagnosed late and leading to greater mutilation. 
We show in the current study specific characteristics 
of OKC in children younger than 14 years, since in a 
study previously published by our research group (21), 
we understood that the presentation and follow-up of 
these cysts needed to be detailed. In general, there was 
a greater occurrence of OKC in children in anterior re-
gion of the mandible and the recurrence rate of the le-
sion after conservative treatment was related to patients 
with the Gorlin-Goltz Syndrome.
Conclusion
The occurrence of OKC in pediatric patients with or 
without Gorlin-Goltz Syndrome is uncommon, al-
though it should be considered as a differential diagno-
sis in cases of osteolytic lesions in gnathic bones. The 
periodic assessment of children by dentists and pedia-
tricians is essential so the diagnosis of this lesion can 
be done quickly, and an adequate and less aggressive 
treatment is feasible. The absence of a tooth in the clini-
cal examination should be investigated by radiographic 
examination, since OKC is infiltrative, asymptomatic 
and associated with an impacted tooth in most cases. 
The presence of clinical findings of Gorlin-Goltz Syn-
drome should be observed in children, since cystic le-
sions present a higher risk of recurrence.
References
1. Pogrel MA. The history of the odontogenic keratocyst. Oral Max-
illofac Surg Clin North Am. 2003;15:311-5.
2. Hyun HK, Hong SD, Kim JW. Recurrent keratocystic odontogenic 
tumor in the mandible: a case report and literature review. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 2009;108:e7-10.
3. Cunha JF, Gomes CC, de Mesquita RA, Andrade Goulart EM, de 
Castro WH, Gomez RS. Clinicopathologic features associated with 
recurrence of the odontogenic keratocyst: a cohort retrospective anal-
ysis. Oral Surg Oral Med Oral Pathol Oral Radiol. 2016;121:629-35.
4. Berge TI, Helland SB, Sælen A, Øren M, Johannessen AC, Skart-
veit L, et al. Pattern of recurrence of nonsyndromic keratocystic 
odontogenic tumors. Oral Surg Oral Med Oral Pathol Oral Radiol. 
2016;122:10-6.
5. da Silva LP, Serpa MS, Tenório JR, do Nascimento GJF, de Souza-
Andrade ES, Veras-Sobral AP. Retrospective study of 289 odonto-
genic tumors in a Brazilian population. Med Oral Patol Oral Cir Bu-
cal. 2016;21:e271-5.
6. Wright JM, Vered M. Update from the 4th Edition of the World 
Health Organization Classification of Head and Neck Tumours: 
Odontogenic and Maxillofacial Bone Tumors. Head Neck Pathol. 
2017;11:68-77.
7. Zecha JA, Mendes RA, Lindeboom VB, van der Waal I. Recur-
rence rate of keratocystic odontogenic tumor after conservative 
surgical treatment without adjunctive therapies - A 35-year single 
institution experience. Oral Oncol. 2010;46:740-2.
8. Silva LP, Serpa MS, Santana T, do Nascimento GJ, de Souza Andrade 
ES, Sobral AP. Clinicopathological and cell proliferation evaluation 
of ameloblastomas and keratocystic odontogenic tumors: a 10 year 
retrospective study. Eur Arch Otorhinolaryngol. 2017;274:1089-95.
9. Trosman SJ, Krakovitz PR. Pediatric maxillary and mandibular 
tumors. Otolaryngol Clin North Am. 2015;48:101-19.
10. Hashmi AA, Edhi MM, Faridi N, Hosein M, Khan M. Mutiple 
keratocystic odontogenic tumors (KCOT) in a patient with Gorlin 
syndrome: a case report with late presentation and absence of skin 
manifestations. BMC Res Notes. 2016;9:1-5.
11. Fang QG, Shi S, Sun CF. Odontogenic lesions in pediatric pa-
tients. J Craniofac Surg. 2014;25:e248-51.
e60
Med Oral Patol Oral Cir Bucal. 2020 Jan 1;25 (1):e56-60. Odontogenic keratocyst in pediatric patients
12. Li N, Gao X, Xu Z, Chen Z, Zhu L, Wang J, et al. Prevalence of 
developmental odontogenic cysts in children and adolescents with 
emphasis on dentigerous cyst and odontogenic keratocyst (kerato-
cystic odontogenic tumor). Acta Odontol Scand. 2014;72:795-800.
13. Ozkan L, Aksoy S, Orhan K, Cetiner S, Uyanik LO, Buhara O, et 
al. Case report: multiple keratocystic odontogenic tumour in a non-
syndromal pediatric patient. Eur J Paediatr Dent. 2014;15:241-4.
14. Chaudhary S, Sinha A, Barua P, Mallikarjuna R. Keratocystic 
odontogenic tumour (KCOT) misdiagnosed as a dentigerous cyst. 
BMJ Case Rep. 2013;20:2013.
15. Rajkumar GC, Hemalatha M, Shashikala R, Sonal P. Massive 
keratocystic odontogenic tumor of mandible: a case report and re-
view of literature. Indian J Dent Res. 2011;22:181.
16. Arcuri F, Grivetto F, Poglio G, Brucoli M, Benech A. Simultaneous 
palatal pleomorphic adenoma and mandibular keratocystic odonto-
genic tumor in a pediatric patient. J Craniofac Surg. 2011;22:2347-50.
17. de Souza LB, Gordón-Núñez MA, Nonaka CW, Medeiros MC, 
Torres TF, Emiliano GB. Odontogenic cysts: Demographic profile in 
a Brazilian population over a 38-year period. Med Oral Patol Oral Cir 
Bucal. 2010;15:e583-90.
18. Jones AV, Craig GT, Franklin CD. Range and demographics of 
odontogenic cysts diagnosed in a UK population over a 30-year pe-
riod. J Oral Pathol Med. 2006;35:500-7.
19. Khosravi N, Razavi SM, Kowkabi M, Navabi AA. Demographic 
distribution of odontogenic cysts in Isfahan (Iran) over a 23-year pe-
riod (1988-2010). Dent Res J. 2013;10:162-7.
20. Kimonis VE, Goldstein AM, Pastakia B, Yang ML, Kase R, Di-
Giovanna JJ, et al. Clinical manifestations in 105 persons with nevoid 
basal cell carcinoma syndrome. Am J Med Genet. 1997;69:299-308.
21. da Silva LP, Gonzaga AK, Severo ML, Barros CC, de Medeiros 
AM, de Souza LB, et al. Epidemiologic study of odontogenic and 
non-odontogenic cysts in children and adolescents of a Brazilian 




The authors state that they have no conflict of interest.
